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DRILLING KBTHOD AHD MPARAtUS 

This invention E«lat«a to a mettiod and appara^iae for 
drilling and lining « borahoL*, 

conventional ly» a borehole la ficst drilled by a 
drilling asseiibly. which la removed Crom the borehole* 
and a lining aaaembly ie awbsaquantly inserted into tha 
borehole and nsually cemented in place. 

Hoveverp thla procedure 1b isnaatiaf actory In an 
unconsolidated formAtion and/or when the borehole is 
horizontal or highly deviated from the vortical^ since 
the walls ot the borehole may collapse before the lining 
aosorably can be inserted* In order to overcome this 
difficulty it haa been auggeatad to provide the drilling 
assembly with a caaing which la rotated and which is 
formed with a reaning bit for reaming the borehole to a 
larger diameter than the caaing, wliicta la left in the 
borehole as a lining while the rest of the drilling 
aaaembly is withdrawn C8«e 6B-^*2 054 ooe and fiP-Ai-o 
241 354) • snob a procedure conld only produce short 
lengths of borehole* because, of the friction between the 
easing and the bocebole walls and 



the rasleranctt t.o rota.tion of th9 casing provided by rhe 
ceaning bit Cormed on the eaelDg^ There is thus a 
eerioue problen to be aolved, particularly if b.oreboles 
more than ISOm in length are t,o b» achieved* ae ie oft«n 
required in the petroleum industry. 

In order to ovArcoine this probleni, the present invention 
is based on the idea of advancing a lining asBembly and 
a drilling assembly together and withdrawing the 
drilling assaittbly throngh the lining aesembly once the 
drilling operation is complete or i£ the drilling tool 
becomes stuck or neede to be replaced » 

The invention provides a method of drilling and lining a 
borehole* comprising the steps of (a) drilling a 
borehole by advancing a drilling assembly driving a 
drilling tool which nekes the borehole and 
simultaneously advancing a lining assembly surtounding 
the driving assembly* so as ro line the borehole which 
is being formed by t.he drilling assembly independently 
of the lining assembly and which has a diameter greater 
than the external diameter o£ the lining assembly, and 
subsequently Cb) vithdrewing the drilling assembly 
through the lining assembly and leaving the lining 
assembly in the borehole* Preferably, the lining 
assembly is eemented in place before step (b>. 



The invention also pcovides apparatus for drilling and 
lining a boraholo, ccnpclaing a lining aasembly^ a 
dcilllng asseaibly vhicb extends through the lining 
aaseaibly* and a drilling tool which la independent of 
the lining asaewbly and which ie drivable by the 
drilling aaaembly for drilling a borehole having a 
diameter greater than the external diameter of the 
lining assembly* the drilling aKsembly being 
withdrawable through tha lining assembly^ 

It is possible to leave all or part of tbe drilling tool 
bahind when withdrawing the drilling assembly, but 
prttCerably the tool is also withdrawable through the 
lining assembly; this can be achieved %jith a tool 
oompricing reaming means which are movable between an 
operative position and an Inoperative position in which 
the maximum transverse dimension of the tool is lass 
than the minimum internal diameter of the lining 
assembly. 

The lining assembly may be advanced simultaneously by 
being drawn along by the drilling assembly, for which 
purpose it may be connected to the drilling assembly by 
releasable looking means. Since the lining assembly is 
pulled by the drilling assembly (rather than pushed, as 
in GB-A-3054 OOB and BP-Al-0 241 3S«>* the lining 



assembly can be kept in tenelon, thus avoiding any riek 
ot collapse ot the lining aosembly through buckling 
under compression. In order to reduce friction 
resisting the advance ot the lining assembly* it may be 
rotated, e.g., via the drilling assembly* 

The invention vill be described further^ by vay ot 
example only* with reference to the accompanying 
drawings « in vhich: 

Fig 1 is a diagrammatic axial section thco^igh a borehole 
drilling and lining apparatus r in vbich the axial and 
radial dimensions are not to eoale; end 

Pig 2 is a section on line x-x in Figure X. 

In t&e folXoving description all the dimenaions are 
typical dimensions given only as examples; they ate not 
to be taken as limiting or restricting the scope of the 
invention. The apparatua illustrated comprises a 
drilling assembly 1 vhich extends thxough a lining 
assembly 2 and vhich carries a drilling tool 3. 

The lining assembly 2 is mainly made up of steel pipe 
Joints of seamless casing or liner pipe vitb an outez 



aiamet^er of 7.00 inch (17emm) and an innar diamater of 
e-,lB Inch (157rom)- The rainlMUn internal diametac of tha 
lining aaseiobly ie 4.60 inch (llTmn)* 

The drilling assembly 1 i» nainly made up of atosl pipe 
joints of drill collar type with an outer diameter of 
4. so inch (llAnm). The drillinv tool 3 i« a cowbination 
tool comprialng a pilot hole bit 4 of 4.50 inch (I14wi) 
diaaeter carrying a hydraiilioally opecateA 'ander-reamor 
having acme 4 capable of drilling a hole 8. SO infeh 
C216mm) in diameter when in the operative poflition (as 
ahowA)* The arroe 6 are collapaible to an inoperative 
position in which the maximum transverse dimension of 
the tool 3 is no greater than the dlaaster of the pilot 
hols drilled by the bit 4. In thla position the tool 3 
can be withdrawn together with the drilling assembly I 
through the lining assembly 2. 

The tool is driven by an hydraulic drilling motor 7 
whieh is 4.50 inch Cll4nun) in diameter^ with the 
possibility of using a straight motor, a single bend 
motor, or a multiple Ce.g.3> bend motor for directional 
drilling or steering. The motor 7 is arranged in a 
seamless liner 6* outer diameter 5.50 inch (laomm) ahd 
inner diameter 4.6S inch (llSm), oentralieed and fixed 
in the lining assembly 3. 



H bottom .oaX a«B«nbiy conpriBes a 15ft («.6«») pip« » 
BhclnX fltt«a in the lining asBBBibly and having 4t.» 
inn«r bore machined to 4.60 inch <ll7mm) aa a polished 
bora receptacle to receive eaal pacKing elements 11 on 
the dcilllng aseenbly. 

The lining asBetably 2 ia releaMbly loeHed to the 
drilling assembly 1 toy a so-eallad J-lstch asssnbly 12 
BO that the lining assembly advanoM with the drilling 
sssambly. The J-latcb assembly 12 comprises three 
welded J-locklng pegs or Keys (not shown) protruding to 
an outer diameter of S.20 Inch (lJ2wm) from a region 13 
built up to a diameter of 4.70 inch by build-up 

welding on the drilling asBembly. An » ft C2.« «) 
length of pipe 14. ^rlnh fitted In the lining assembly 
end having a minimum internal diameter of 4.7S inch 
(121 mm) is machined on the Inner surface with a double 
latching profile to accept the above-mentioned keys to 
enable loehing and unlocking of the J-latcb assembly 12 
in the natter of a bayonet fitting. 

The drilling assembly I Includes a 

measutement-whlle-drllllng bole survey package 14 with 
mud puise telemetry and logging tools such as a gamma 



c.y ana c.E«d nol. co«p.n.ate« neucron tool. In che 
assembly Z «aa* cf ««.«.! (Tc»d. iur« .Hey. 

clrcnlaciua .ubstit,»t. I« comprising . pu«p-op.n . 
ci.cul.rlng pott aevlc. op.n.* by pu»ping dova a 
Plastic. b.n Which ...ts in th. sub.tituf 16 aa<, 

4ovnwar-s so that porta in tha aloava .ra all,aa. with 
port, in tha body ot tha snb.tit.ts 16. A non-raturn 
alldin, .lasva v.lva 17 in tna lining «aa««bly 2 is 
opsned by tha punp praa.nro. 

lU^ova a vsriabla nu^bsr of spacer Joints th. drilUn, 
.s.s»biy has a slip/bn»pT Joint IB. das«ib.d fntthsr 
bslov. tollcwsd by a top sa-l a.sa»bly 19 similar to tha 
bctto. ...1 assambly (^.m **-ocibad abova. finally at 
.ha .ppsr snd ot tha -PP.ratv. th.rs is - s.lin. drive 
assambly 21 tor tran.-ittin, rotation trom tha drilling, 
a.s.«t.iy 1 to th. linin, assa»bly 3. Tha ....«bly 
i^cl^das a mala aplin. ..Otion « vlth • l.nfltii ot 24 
incn (exOm«) shrlnK tittad on . -rill collar typ. Piy 
and bavin, spUns. vith an out.r dia-at.r ot 5.^6 inch 
C146«> and a radial aapth o. 0.» inoh <4aa«, . «ii. 
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aei>b«B with a f »plln« ■•ction 23 vith « length of 

40 liich (la) •hslhk cltt«<J m th« lining «B««»bXy ana 
having splines with an innar diameter of S.48 infch 
<X3»init) and a cadial depth of 0.X9 inch (4.8mm). 

The Joint 18 i. a nllfling piston slip Joint/ Jac adapted 
to pecait positive snap shutting and locking on dmmvaEd 
movement. "and with positive spcing assisted snap opening 
aod looking with anf f Icient travel to enable 
disengagement of the spline sections 22.23. The 
threshold compressive force to overcome the snap opening 
is greater than the downward force required to advance 
the drilling assembly within the lining assembly and 
manipulate the J-latch aBsembly 12. 

The drilling apparatus desorlbed above enables the 
slBultaneows drilling of a borehole and setting of 
protective casing In highly deviated or borixontal holes 
as well as ordinary holes.. The technique and assembly 
permit the echleyement of a eased and cemented 
hosisontal or highly deviated hole at vertical drilled 
depths of appro*. l-31cm and having horiiontal aeetlone 
of more than isom in extent. 
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ThlB can M achieved; 

(1> vlxbout having to laave newly drilled hole 

unprotected: 

<2j by p.r«ittlng the retrl.v.l of che drilling bit 
a....bly whiX. at tM .a»e ci». leaviD, th. hole 
profct.- by tn« Xi..ln, .s.^mbiy simultaneously s«t in 
po.itlon .t the time of arilUno s^ct. that ^rlll bit. or 
«thT tools «.y b. cu.n,e* -urin, arilling or ratri.vea 
ai the end of drilling: 

(3) by permitting the diiUina bit ot face to be 
driven by an hydraulic drtlliai, motor b«t at the a— 
time enabling the protective c.ein, to be rotated (at a 
lower .pee-) by the eucfac. rotating arive equipment. 

The above-deecrihea method and apparatus exhibit the 
following advantagaa over other technl<»nea and in 
addition to thosa liawd above, aa tollcwsj 

ti) tb. neoee.ity to incur a eepacata aeouanc. ot 
oparatiana tor the eattln, of casing, thus leaving newly 
driixaa hola unprotected, la ellpinated; 

(2) the dillllng face or bit is rotationally 
indapendent of the lining, thu. permitting different 
.pead. Of rotation to ba appliad to drill bit and ii».« 
pipe: 
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(3) the arlllln, a.e«mbly and «riXl bit i«»ay t»« 
puUea out Of rho hole £or enanglng o£ tools or ror 
retrieval .t the -na ot dcilll«9, thM. ..vtog on hlan 
•l«tt-iD-l»ol«' capital eqoip«ftt coBtOJ 

tbo »atho« Of maertlon ot the Wining «s«bly 
vtthla the cam, P«»it. 1:1.0 f l.*iblllty of boiaa able 
« drill ana Bi«ult.aeo«.ly protact bole, of (variable) 
horizontal extent in exeese of SOOm: 

(5) It IB poeilble to dclll in unooneolidatea 
formation*, where bole cevin? h*. been a problem; 

<«) cetrleval oC the arllllnfl •••••bly after 
arilllng le teri-inatea pormlta further coapletlon .nfi/or 
drilling operations In a well: 

(7> the apparatue also permlto tbe addition of 
further tool, to the dovn-hole aaaeBbly. «uch a. cement 
dronlatlon equipmant and down-hole enrveyin, equipmont. 

C8) the linlno aeeembly can be cemented in the 
borehole before tbe drilling aeeembly ia wlthdcawn: 

<») if the lining aeeembly gate etucK during 
drilling, the dcilling aeaembly can be withdrawn and 
ceplaced by another lining aeaembly and drilling 
aesemblT ot smaller diameter. 
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coDipti8ing the saqueQClal steps ot 

(a) drllliivg a bor.bol. by .dv«nclng a drilling assembly 
driving a drilling tool which mskes the borehole and 
almultaneouely advancing a lining aaaembly 
surrounding the drilling assembly, so as to line the 
borehole which is being foi«ed by the drlUlng 
assembly ladependBDtly ot the lining asse«bly and 
which has a diameter greater than the external 
diameter of the lining assenibly, and 

(b, withdrawing the drilling aeae«bly through the lining 
assembly and leaving the lining assembly In the 
bocehele . 



2. 



ft .athod as Claimed in claim 1. m which the lining 
assembly is drawn along by the drilling aesembly during 

8tep (a). 

3. A method as claimed in claim 1 oc 2. in which the 
lining aesembly is rotated during step (a). 

4. A method as claimed la claim 3. in which the lining 
assembly is rotated via the drilling assembly. 
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5 A »ethod a« Claimed Id any preceding claia. in which 
tbe lima, assembly is cemented in place before step (b) . 

6. A »otbod as claimed in any preceding claim, in Which 
cb. drilling tool la withdrawn together with the 
deillinv aaaettbiy. 

7 Apparatus for drilling and lining a borehole . 
comprising a lining assembly, a drilling assembly which 
extends through the lining assembly, and a drilling tool 
Which is independent of the lining assembly and which is 
dribble by the dclUlng assembly for drilling a 
borehole having a diameter greater than the external 
aiameter ot the lining assembly, the drilling assembly 
being wlthdrawabla through the lining assembly. 

B. Apparatus as claimed in claim 7. in which the 
drilling tool comprises reaming means which are movable 
between an opecatlvo position and an inoperative 
position in Which the maximum transverse dimension of 
the tool is less than the minimum internal diameter of 
the lining aasembly. 

9. Apparatus as claimed in claim 7 or B. including 
celeasabl. locKing means tor connecting the lining 
sBBembly to the drilling assembly so as to be drawn 



13 



along by it. 

l.cl>..i»<, ..... to. ..t..i« t.. 
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assembly. 

X3 A mechoa ot eriUla, an. Xlnin. a boreUale. 
3ubctantiaUy as aescrLbed with reference to the 
acooropanylng dcawln^fl . 

X.. ..P-.atu. .o. .rium. a«6 linlay a borehole 
.....antlaxxy a. ae-«lb.d with rat.ranc. to. an. 
ehown in. the aocompaWing dtawlnga. 
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